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(54) Title: ANTI-INFECTION AND TOXIN ELIMINATION DEVICE 

(57) Abstract: The invention provides an apparatus for removing airborne pathogens and toxic substances from a surface of an 
article or a volume of air, comprising: a main processing chamber having a door for ingress to and egress from the main processing 
chamber, at least two high voltage electrodes for generating a current. The electrode can form ozone, if desired, to destroy pathogens. 
Optionally, the electrodes can be in a sealed or unsealed glass tube, with or without mercury, to generate ultraviolet light for photo- 
chemical reaction with pathogens or other contaminants. The apparatus also includes a post processing chamber comprising at least 
one filter for removing or absorbing airborne particulates and pathogens, and includes low voltage electrodes to neutralize charges 
in air transmitted from the main processing chamber. The system further includes a shutter between the main processing chamber 
and the post processing chamber for preventing ultraviolet light from entering the post processing chamber from the main processing 
chamber; and a fan for moving fluid from the main processing chamber to the post processing chamber. 
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ANTI-INFECTION AND TOXIN ELIMINATION DEVICE 



CROSS-REFERENCE RELATED APPLICATIONS 

5 This application is a continuation-in-part of U.S. Patent Application 

Serial No. 09/996,861, filed on November 27, 2001, and claims the benefit of 
U.S. Provisional Patent Application No. 60/357,335, filed on February 14, 
2002. 

10 FIELD OF THE INVENTION 

This invention relates to devices that eliminate harmful airborne 
bacteria, viruses, and other disease vectors, as well as toxic substances, 
including pesticides, toxins and poisons, and more particularly to a device that 
may be use to remove pathogens and toxic substances from the air, the food 
15 and water supply, and from solid surfaces, including utensils, tools, walls, 
carpet, toys, furniture, and other household articles. 



BACKGROUND OF THE INVENTION 

Various devices and approaches have been developed to treat food 
20 products that may have been exposed to disease producing bacteria, viruses, 
spores and other vectors, and to neutralize or remove harmful chemicals, 
including toxins, pesticides, or other substances that may have been applied 

* 

to food items, such as meat, fish, fruits and vegetables, and dairy products. 
U.S. Patent No. 5,927,304 (Wen) discloses a food article washer that 
25 includes a container for holding food articles, such as fruits and vegetables, 
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and an ultrasonic generator to loosen dirt and debris from the surface of the 
food, and to provide agitation to the cleaning liquid to help remove 
insecticides and other possibly toxic substances thereon. The food article 
washer also includes an ultraviolet light generator to kill pathogens inhabiting 
5 the food surface, including disease-causing bacteria, viruses, spores and 
protozoa. 

Others have discussed air purifiers or filters to remove airborne 
disease pathogens, as well as to neutralize toxic substances in the air. U.S. 
Patent Nos. 5,647,890 (Yarnamoto); 5,779,769 (Jiang); 6,296,692 (Gutmann); 

10 6,203,600 (Loreth); 5,656,063 (Hsu); and U.S. Published Patent Application 
No. 20010043887 (Mornecult) disclose various types of air purifiers. They 
appear to use a combination of techniques to remove air impurities. In 
several of the systems, ionization removes airborne particulates, such as dirt, 
dust, smoke, asbestos, and other solid dry particles. An ozone source 

15 present in some of the purifiers helps remove noxious odors and chemical 
contaminants, as well as airborne pathogens. 

A need exists for an improved infection and toxin eliminating device. It 
is therefore an object of the invention to provide an infection and toxin 
elimination device, which can remove pathogens, insecticides and toxic 

20 substances from food articles, utensils, toys, clothing and other articles, 
substantially without damaging the item being treated. 

SUMMARY OF THE INVENTION 

The foregoing and other objects are achieved, and the disadvantages 
25 of prior devices overcome in accordance with the practice of the present 

2 
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invention. The invention provides a germicidal device that can be used on 
food, liquid, solid surfaces and/or air, without using a radioactive process. 
The device and the process do not harm or change the physical and chemical 
structure of the object. 

5 The invention provides an apparatus for removing airborne pathogens 

and toxic substances from a surface of an article or a volume of air, 
comprising: a main processing chamber having a door for ingress to and 
egress from the main processing chamber, at least two high voltage 
electrodes for generating a current. The.electrode can form ozone, if desired, 

10 to destroy pathogens. Optionally, the electrodes can be in a sealed or 
unsealed glass tube, with or without mercury, to generate ultraviolet light for 
photochemical reaction with pathogens or other contaminants. The apparatus 
also includes a post processing chamber comprising at least one filter for 
removing or absorbing airborne particulates and pathogens, and includes low 

15 voltage electrodes to neutralize charges in air transmitted from the main 
processing chamber. The system further includes a shutter between the main 
processing chamber and the post processing chamber for preventing 
ultraviolet light from entering the post processing chamber from the main 
processing chamber, and a fan for moving fluid from the main processing 

20 chamber to the post processing chamber. 

The invention further provides a process for removing airborne' 
pathogens and toxic substances from a surface of an article or a volume of 
air. In one embodiment, the process comprises introducing the article or 
volume of air into a main processing zone having a pair of high voltage 

25 electrodes, and an optional ozone source and an optional ultraviolet light 
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source. The article or volume of air is exposed to the electric voltage from the 
high voltage electrodes, and optionally to ozone and ultraviolet light in the 
main processing zone for a period of time sufficient to kill pathogens, including 
bacteria, viruses, and spores, and to neutralize toxic substances or poisons 
5 on the article or in the volume of air. After that air is removed from the main 
processing zone to a post processing zone, and filtered to remove any 
pathogens or toxic substances remaining therein. The air is exposed to low 
voltage electrodes (less than about 100 volts) to neutralize ions in the air. 
Following that, the air is expelled from the post processing zone. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other advantages and features of the present invention can be 
understood by reviewing the following detailed description of the preferred 
embodiments taken in conjunction with the accompanying drawings in which: 
15 FIG. 1 is a schematic view of the infection and toxic elimination system 

of the present invention; 

FIG. 2 is a schematic view of a second embodiment of the infection and 
toxin elimination system of the present invention; and 

FIG. 3 is a block diagram of electronic control circuitry for the infection 
20 and toxin elimination system of the present invention. 

» 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

■ 

Referring to the drawings, FIG. 1 illustrates a preferred embodiment of 

» 

the infection and toxin elimination system of the present invention, generally 
25 designated by the reference numeral 8. The system includes a main 
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processing chamber 10, a post-processing chamber 20 and control 
electronics 30. 

The main processing chamber 10 has two or more high voltage 
electrodes 11, which activate and ionize air, water, or other agents, and which 
5 generate reactants. The high voltage electrodes generate an electric and 
magnetic field sufficient to kill pathogens. The electrodes can also be used to 
generate ozone or generate UV light in the 200-400nm range if placed in an 
enclosed glass 12. The glass 12 may be a sealed or unsealed tube, which 

* 

may have a gas mixture including mercury vapor. An electromagnetic wave 
10 generator and/or microwave generator may also be included in the main 
process chamber 10. The main processing chamber 10 includes a door 13, 

i 

which enables the placement of subjects such as food, drink (including milk), 
utensils and tools inside the chamber. A wire shelf or basket 17 sits inside the 
chamber to hold the subject articles, and to maximize reactive penetration of 

■ 

15 agents and UV radiation. A fan may help circulate air within the main 
processing chamber 10, and it may include an optional particulate filter. 

A shutter 14 screens out UV radiation for certain processes, or screens 
out reactive air for other process components. Shutter 1 5 may be open or 
closed either manually or automatically for different articles and cleaning 

20 processes. Shutter 16 separates the main process chamber 10 and the post 
process chamber 20 during operation. The shutters open or close during the 
process to isolate activated agents, photons and/or other process 
components, as desired. Filters are placed between the main process 
chamber and post process chamber to retain particles of pathogens in the 

25 process chamber prior to and during the process of extracting harmful 
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substances. The device has automatic safety switches for doors and 
shutters. 

The post processing chamber. 20 includes one or more fine grain 
passive filters 21 with or without electrostatic properties, to filter out large, 
5 unwanted particles or to retain large bacteria or spores , in the chamber 20 
during the operation of the process. Chamber 20 may also include metal 
filters to neutralize residual gas. The post process chamber 20 also includes 
low voltage electrodes 22, 23 in wire grids, perforated sheets or multiple 
sheets, preferably emitting voltage of less than about 100 volts. The 

♦ 

10 activated, charged air in the post processing chamber 20 picks up electrons 
from electrodes 22 or releases electrons to the electrodes 22, and returns to a 

* 

neutral state. The post-processing chamber 20 also has neutralization filters 
such as carbon filters or filters impregnated or fabricated with an absorbent 
material that further turns the residual gas into fresh air. 
15 The system 8 has one or more fans 41 to draw the air or gas from the 

process chamber 10 through post process chamber 20 and then outside the 
system. The system 8 also optionally has a fan 42 at the inlet of main process 

4 

* I 

chamber 10, to enable the system 8 to be used as an air cleaner to purity the 
surrounding air. As mentioned above, additional fans may be provided to 
20 improve circulation within the systems. The inlet fan 42 is also optionally 
equipped with a suction hose 51 that makes the device act as a vacuum 
cleaner that can clean the surface of rugs, carpet, furniture, machines, larger 
household articles, protective clothing of workers exposed to pathogens and 
toxic substances, and difficult to reach places. 
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The process alters ambient air and water properties to react with 
bacteria, viruses and poisonous or toxic substances. The process chamber of 
the device is comprised of plural high voltage electrodes in the range of 5kv - 
100kv. The discharge of high voltage electrodes alternate air and water and 

5 form energized, reactive species in reactive atomic, ionized or molecular form. 
One or more high voltage electrodes may be enclosed in glass with a filler 
gas, including mercury, to form an ultraviolet light source at approximately 
200nm-300nm wavelength, as one of the sources for photochemical 
processes. Additional water and/or other liquids such as alcohol, hydroxyl, 

10 methanol, peroxide, salt, detergent, starch, soy, olive oil, chlorine and process 
enhancing chemicals, and enzyme containing solutions may also be injected 
through spray, vaporization or discharge to enhance process efficiency. The 
interior of the chamber is preferably made of or contains metals, such as Fe, 
Mo, V, Zn, or I in solid, ionic, or complex molecular form. 

15 In another embodimentrwherein the system is scaled to enclose one or 

more persons, with or without their vehicles, the system 8 can act as a 
decontamination chamber, or be attached to a decontamination tent or 
chamber to remove airborne pathogens, toxic substances, and the like from 
persons exposed thereto. The protective garment on the subject person 

20 undergoing decontamination acts as a shield against ionized air and particles, 

» 

ozone, UV exposure, and the other possibly hazardous substances used as 
decontaminants in the system 8. 

By attaching hose 51 to fan 42 as shown in FIG. 2, the system 8 can 

« 

also operate as an in situ cleaning device that delivers the reactive air to the 
25 interior of other machines or chambers to do the required cleaning. The 



WO 03/078571 PCTAJS03/04514 

arrangement in FIG. 2 can also be used to clean the bacteria or pathogens on 
a human or animal body as a medical device to promote healing of skin 
lesions, herpes or HIV, etc., however the disease was contracted. 

The control electronics 30 described in FIG. 3 include a microprocessor 

5 31 or dial electronics 32 to control all elements of the device 33 to function as 
the prescribed process, which may be stored in microprocessors and memory 
devices. The system 8 contains sensors 61, 62, 63 located within the 
processing chamber, post processing chamber and outside of the system. 
The sensors 61, 62, 63 are connected to the control electronics 30, recording 

10 device 64, at least one computer 65, microprocessors 66, and other 
monitoring 67 devices. The control electronics 30 may include 
microprocessor controls, with manual or pre-programmed functions (with or 
without feedback control) to activate parts of particular the devices for process 
variation, time and sequence. The device contains plural sensors 61, 62, 63 

j 

15 for detecting and measuring harmful substances, including but not limited to 
pathogens such as bacteria, viruses, protozoa, yeast, mold, spores, 

■ 

pesticides, smoke and poisonous gases. The sensors 61, 62, 63 may be 
located inside or outside of the chamber and may be recorded attended or 
unattended by a computer or microprocessor. The system 8 also preferably 
20 contains sensors for process conditions such as temperature, humidity, 
chemistry or gas species. The sensors are capable of interacting with device 
components activating the process manually or automatically through control 
electronics. The sensors are capable of activating pre-programmed processes 
according to the detection. The sensors are also capable of in situ feedback 
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control of process parameters, such as activation of different components, 
process duration, process parameters and control electronics. 

In operation, a contaminated article A is placed in processing chamber 
20 of the system 8, and the system 8 is switched on. The electrodes 1 1 in the 

5 main processing chamber 10 generates electric and magnetic fields, 
ultraviolet radiation, and ozone gas, any of which can kill bacteria, viruses, 
spores, and other airborne pathogens, by disrupting the cell walls or protein 
coats. At the same time, ionized air, ozone or ultraviolet energy react with 
chemical contaminants either on the surface of the article or in the 

10 surrounding air inside the main processing chamber 10, to oxidize or reduce 

b 

the substance into a harmless or less harmful state. The article A is left in the 
main processing chamber 10 for a period of time sufficient to kill all pathogens 
and to neutralize, degrade or decompose other toxic substances, compounds, 
gases and the like. The post-processing chamber 20 includes one or more 

15 fine grain passive filters 21, activated charcoal, or electrostatic filters to 
remove pathogens from the air therein. The air, when moved from the main 
processing chamber to the post-processing chamber gets neutralized, and 
then returned to the environment. 

Thus, it can be seen that the decontamination system of the present 

20 invention presents several advantages over existing purification systems. 
First, it avoids use of radioactive substances to destroy pathogens and the 
like, and therefore can be used for household articles without physically 
harming or altering them, or exposing the user to radiation. For example, the 
system can eliminate germs, pesticides, toxins, mold on food, utensils, tools, 

25 floors, carpets, toys, people, and clothing, as well as household, office or 
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personal items, without using gamma ray, electron beam, or x-ray processes, 
which are harmful to humans and unsuitable for household use. 

It will be appreciated that various changes in the details, materials, and 
arrangements of the parts that have been described and illustrated in order to 
5 explain the nature of this invention may be made by those skilled in the art 
without departing from the spirit of the present invention, the scope of which is 
limited only by the following claims. 
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I CLAIM: 



1 . An apparatus for removing airborne pathogens and toxic substances 
from a surface of an article or a volume of air, comprising: 



a main processing chamber having a door for ingress to and egress 
from the main processing chamber, at least two electrodes for 
generating current to react with pathogens or toxic substances; 



10 a post processing chamber comprising at least one filter for removing 

or absorbing airborne particulates and pathogens, and including low 
voltage electrodes to neutralize charges in air transmitted from the 
main processing chamber; 



15 a shutter between the main processing chamber and the post 

processing chamber for preventing ultraviolet light from entering the 
post processing chamber from the main processing chamber; and 



a fan for moving fluid from the main processing chamber to the post 
20 processing chamber. 



2. An apparatus in accordance with claim 1 , additionally comprising an 
ultraviolet light source comprising the at least two electrodes in a 
25 sealed or unsealed tube containing mercury. 
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3. An apparatus in accordance with claim 1, wherein the main 
processing chamber has a container therein to hold one or more 
articles for cleaning. 

5 

4. An apparatus in accordance with claim 3, wherein the articles are 
tools, utensils, toys, furniture, or food items, and the electrodes 
generate ozone. 

10 5. An apparatus in accordance with claim 3, wherein the pathogens are 

bacteria, viruses, spores, and where the toxin is an ■ insecticide, 
pesticide, or poison. 



6. An apparatus in accordance with claim 1, additionally comprising a 
15 vent for releasing air from inside the post processing chamber. 

t 

i 

7. An apparatus in accordance with claim 1 , additionally comprising an 
inlet fan to draw air from outside the apparatus into the main 
processing chamber for cleaning. 

« 

20 

8. An apparatus in accordance with claim 7, wherein the inlet fan 
includes a passive filter for removing airborne pathogens and toxins 
therefrom. 
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9. An apparatus in accordance with claim 7, wherein the inlet fan has a 
hose attached thereto, to create suction through the hose. 



10. An apparatus in accordance with claim 6, additionally comprising a 
5 closable vent in the main processing chamber to release reactive air 

from the main processing chamber to a location outside the main 
processing chamber. 

1 1 . An apparatus in accordance with claim 1 , additionally comprising at 
10 least one sensor located in the main processing chamber and a 

controller, responsive to the at least one sensor, for regulating 

■ 

process conditions in the main processing chamber. 

12. An apparatus in accordance with claim *1 1 , additionally comprising at 
15 least one sensor located in the post processing chamber and a 

t 

controller, responsive to the at least one sensor, for regulating 
process conditions in the post processing chamber. 

■ 

13. A process for removing airborne pathogens and toxic substances 
20 from a surface of an article or a volume of air, the process comprising: 

introducing the article or volume of air into a main processing zone 
having at least two high voltage electrodes; 
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exposing the article or volume of air to an electric and magnetic field 
created by the high voltage electrode in the main processing zone for a 
period of time sufficient to kill pathogens, including bacteria, viruses, 
and spores, and to neutralize toxic substances or poisons on the article 
5 or in the volume of air; 



removing air from the main processing zone to a post processing 
zone, filtering the air to remove any pathogens or toxic substances 
contained therein, and exposing the air to low voltage electrodes to 
10 neutralize electric charges contained in the air; and 



expelling the air from the post processing zone. 



14. A process in accordance with claim 13, additionally comprising an 
15 ozone source and an ultraviolet light source, and wherein the ozone 

and ultraviolet light activate air and water contained in the main 
processing zone to create activated air and water for destroying 
pathogens and neutralizing toxic substances. 



20 15. A process in accordance with claim 13, wherein the main processing 

zone is separated from the post processing zone by a shutter which 
prevents passage of ultraviolet light and ozone from the main 
processing zone to the post processing zone. 
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16. A process in accordance with claim 13, wherein the post processing 
zone also has filters to remove or neutralize toxic fluids contained in 
the air. 
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